Purpose This study investigated the prevalence of smoking, drinking, and physical inactivity and the associated factors of these behaviors in gastric cancer survivors.
Introduction
The number of cancer survivors worldwide has increased as the survival rate after a cancer diagnosis has improved [1] . In 2012, there were 32.6 million cancer survivors after being diagnosed with cancer for 5 years or more worldwide [1, 2] . Cancer survivors are living in a burden of cancer [3] ; thus, prevention of the possible secondary effects from cancer and related cancer burden should be considered. Several studies noted that health behaviors such as smoking, drinking, and physical inactivity patterns of cancer survivors are intimately linked with increased risk of morbidity [3, 4] ; thus, identification and modification of health behaviors in cancer survivors should be considered.
The incidence of gastric cancer in Eastern Asia is comparatively higher than that of in Western countries [5] , which is ranked second for the cancer incidence and third for the 5-year prevalence among other cancer types [1] . It is reported that not only the incidence but also the prevalence of gastric cancer in Eastern Asia are one of the highest in the world [1, 5, 6] . These findings indicate that health behavior and associated sociodemographic factors with them in gastric cancer survivors are one of the most important issues in cancer survivor management. Although researchers' attention has been devoted to evaluating health behavior patterns of cancer survivors in Western countries [7] [8] [9] , the majority of findings were not focused on gastric cancer which is relatively uncommon in these regions [1] .
Thus, this study investigated the prevalence of smoking, alcohol drinking, and physical inactivity in gastric cancer survivors compared to non-cancer controls and the associated sociodemographic factors with aforementioned healthrelated characteristics, using population based data in Korea where gastric cancer incidence is one of the highest worldwide [5] .
Materials and Methods

Study population
Baseline data from Health Examinees (HEXA) study, which is a part of the nationwide cohort study, the Korea Genome Epidemiology Study (KoGES) was applied. A total of 167,169 subjects aged 40-79, who gave written consent forms, were collected from 38 community-based health examination centers located in eight regions in Korea by face to face interviews using an established questionnaire between 2004 and 2013. The composition of the questionnaire included socio-demographic factors, past medical history, family history, smoking and alcohol drinking, physical activity, dietary habits, socio-psychological factors, and reproductive factors. In addition, their physical examination and clinical lab tests results were collected. Details of the HEXA study are described elsewhere [10] .
Case and control selection
There were 758 self-declared participants who had been diagnosed with gastric cancer on the questionnaire. Considering that the acute survival takes place after the first year treatment [11] , we selected gastric cancer patients who survived  2 years from the diagnosis and reported that they completed treatment. Thus, 437 gastric cancer survivors (232 male and 205 female survivors) were included. Their mean age was 58 years old, including 36.8% of 2 to 5 years since diagnosis and 62.0% of  6 years since diagnosis. The participants without history of any types of cancer were randomly selected 1:10 ratio by frequency matching with gastric cancer survivors according to sex, 5-year age group, education level (< high school or  high school in male and < middle school, middle school, or  high school in female), and household income (< $2,000, $2,000 to < $4,000, or  $4,000 per month in male and < $1,500, $1,500 to < $3,000, or  $3,000 in female considering different education and income level according to sex). Thus, 437 gastric cancer survivors and 4,370 matched controls were included in the study.
Variables
The outcomes of this study included current smoking, current drinking, and physical activity status in gastric cancer survivors, compared with matched control group. Current smokers were defined as follows: those who reported  100 life time cigarettes and smoked at the time of surveying. In addition, those who had smoked  100 lifetime cigarettes but did not smoke at the time of the survey were classified as past smokers. Those who reported to have current drinking habit were defined as current drinkers and those who reported to have past drinking habit but quit drinking were defined as past drinkers. The drinking habit included any types of alcohol consumption. Those who reported performing moderate to vigorous activity < 150 minutes per week were classified as physically inactive and those who reported performing moderate to vigorous activity  150 minutes per week were defined as physically active following previous guidelines for cancer survivors [12] .
To identify the associated factors with these health behaviors in gastric cancer survivors, age, sex, marital status, education attainment, household income, employment state, self-rated health status, family history of cancer, years since diagnosis, body mass index (BMI), and comorbid chronic disease were considered. The comorbid chronic disease was defined as any of the following diseases: hypertension, diabetes, dyslipidemia, stroke, transient ischemic attacks, angina or myocardial infarction, colon polyp, fatty liver, chronic liver disease or liver cirrhosis, gallbladder stone or cholecystitis, thyroid disease, arthritis, and osteoporosis.
Statistical analysis
The distribution of health behaviors including current smoking and drinking, physical inactivity, and baseline sociodemographic characteristics between gastric cancer survivors and matched controls were compared by a chi-square test. Among the gastric cancer survivors, the associations the associated factors with each risky health behavior-current smoking, current drinking, current physical activity statuswere assessed using multivariate logistic regression and the results were presented as odds ratio (OR) and 95% confidence intervals (CIs). Statistical results were analyzed using 
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Results
The comparison of baseline sociodemographic characteristics between 437 gastric cancer survivors and matched 4,370 controls are presented in Table 1 . The distributions of matched variables (sex, age, educational attainment, and household income) and the proportion of subjects with comorbidity were similar between the two groups. However, current employment state was lower in gastric cancer survivors and self-rated health status, family history of cancer, and BMI were significantly different between the two groups (p < 0.05).
The prevalence of current smoking and current drinking in gastric cancer survivors were 8.7% and 38.3%, respectively, which were significantly lower than matched cancer free controls (15.4% and 49.7%, respectively; p=0.001 and p < 0.001); otherwise the prevalence of physical inactivity was not significantly different in two groups (55.8% and 59.9%; p=0.095) (Fig. 1A) . The differences in smoking and drinking status were significant in male (p < 0.001) (Fig. 1B) ; however, in female, we did not find significant differences in these three health behaviors (Fig. 1C) . Among the non-current smokers and drinkers, the proportion of past smokers and drinkers were high in gastric cancer survivors, especially in male (Fig. 1B) .
The relationship between considered sociodemographic factors and health behaviors in gastric cancer survivors is described in Table 2 . One-year increment of age and female presented less current smoking status (OR, 0.93; 95% CI, 0.88 to 0.99 and OR, 0.16; 95% CI, 0.05 to 0.46). On the other hand, more than 5 years since gastric cancer diagnosis and current drinking contribute to more current smoking (OR, 3.17; 95% CI, 1.27 to 7.90 and OR, 2.48; 95% CI, 1.13 to 5.45). Female was less likely to engage in current drinking (OR, 0.23; 95% CI, 0.14 to 0.40), whereas household income greater and equal to $2,000 and current smoking status are more likely to be associated with current drinking (OR, 1.74; 95% CI, 1.03 to 2.94 and OR, 2.43; 95% CI, 1.11 to 5.33). Female, currently employed state, and normal and unhealthy self-rated health status were associated with more physical inactivity (OR, 2.12; 95% CI, 1.26 to 3.57 and OR, 1.97; 95% CI, 1.24 to 3.12 and OR, 1.57; 95% CI, 1.02 to 2.43), whereas having co-morbid chronic diseases other than gastric cancer were associated with less physical inactivity (OR, 0.65; 95% CI, 0.42 to 0.99).
Discussion
In this study, health behaviors of gastric cancer survivors and cancer-free controls were compared and the associated factors with current unhealthy behaviors including smoking, and drinking, and physical inactivity in gastric cancer survivors were evaluated. From our findings, gastric cancer survivors were currently engaged with a healthier lifestyle in smoking and drinking compared with the cancer free population-91.3% did not smoke and 61.7% did not drink. However, the prevalence of physical inactivity was higher (55.8%) Any of following diseases were classified as chronic disease: hypertension, diabetes, dyslipidemia, stroke, transient ischemic attacks, angina or myocardiac infarction, colon polyp, fatty liver, chronic liver disease or liver cirrhosis, gallbladder stone or cholecystitis, thyroid disease, arthritis, and osteoporosis.
and it was not better than cancer-free controls. The prevalence of these health behaviors in gastric cancer survivors from this nationwide study was similar to that from a single survivorship center [13] . Regarding smoking, our results were similar to the American Cancer Society's study results: 91.6% of cancer survivors adhered to the smoking recommendation [14] . Although some previous studies conducted in Western regions showed higher or similar prevalence of current smoking and drinking in cancer survivors, compared with the general population [15, 16] , studies were done in Canada [17] and Korea [18, 19] supported good health behaviors among cancer survivors in smoking and drinking.
Maintaining recommended amounts of physical activity is one of the most important factors for cancer survivors to decrease mortality [9, 20, 21] . A previous study done in Western populations pointed out that cancer survivors' physical activity status is similar to controls [15] . Our study results were comparable to the results of previous Korean studies, in which the proportion of cancer survivors engaging in physical activity from 26.0% to 50.7% [18, 19] . Thus, the importance of physical activity in cancer survivors should be reiterated and educated in the care of gastric cancer survivors. In our findings, it was shown that the health behaviors in female survivors were not different from matched female controls; on the other hand, male gastric cancer survivors showed better health behaviors than controls. Considering the higher proportion of past smoking and drinking in male gastric cancer survivors compared with matched controls (Fig. 1B) , gastric cancer survivors, especially male survivors may be more willing to adopt healthy lifestyles such as quitting smoking or drinking. When we compared the health behaviors of gastric cancer survivors by sex, female gastric cancer survivors were engaged with less smoking and drinking but more physical inactive than male gastric cancer survivors. The result was consistent with existing studies which reported that male cancer survivors were associated with more alcohol consumption [22] and current smoking [18] , and the multivariate logistic regression analysis in our study also confirmed the association between gender and health behaviors in gastric cancer survivors.
The relationship between socioeconomic status and health behaviors is well known in the general population [6] . However, the existing literature on household income conflicts with the result that the lower household income of cancer survivors affects cancer survivors' health status negatively (including general and mental health) [23] , whereas the young adult childhood cancer survivors with higher income were prone to binge drinking [22] . Our results showed the increased tendency of alcohol consumption in gastric cancer survivors with higher household income, which was comparable with the previous study done in Korea [18] . A similar pattern was also observed in the general population in China; it might be due to higher income giving more opportunities engage with social networking in not only the general population [24] but also survivors [18, 22] .
Physical inactivity was influenced by current employment, self-rate health, and co-morbid chronic disease status [15, 16, 18, 21, 25] . A previous result offers a good example of long working hours associated with no leisure time for physical activity [26] , and it might be a reason for reduced physical activity in gastric cancer survivors in employment status. Cancer survivors whose self-rated health status were marked as normal and unhealthy were engaged in physical inactivity, consistent with previous studies in cancer survivors [27] or the general population [28, 29] . Although previous studies did not observe an association between physical activity and chronic disease, surprisingly, gastric cancer survivors who Drinking Physical activity
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Minkyung Kim, Health Behaviors among Gastric Cancer Survivors VOLUME 50 NUMBER 3 JULY 2018 743 Table 2 . Association between sociodemographic characteristics and health behaviors among gastric cancer survivors in multivariate logistic regression analysis had comorbid conditions were engaged in more physical activity in our study. In Korea, the management of cancer survivors is mostly conducted by cancer specialists [30, 31] and the modification of health behaviors through rehabilitation programs has not received much attention in cancer care. In addition, cancer specialists thought they were not well resourced for these programs in Korea [32, 33] . However, gastric cancer survivors with chronic diseases may have more opportunity to visit the physicians who managed their chronic diseases to be educated about the importance of exercise. The modification of unhealthy behaviors, especially exercise has been considered to be an important part of the management of chronic diseases [34] . Thus, it is necessary that oncologists stress the importance of physical activity to cancer survivors as it was done in individuals with chronic diseases. There is no doubt of the interrelation among health behavior risk factors in cancer patient; the interdependence between smoking and drinking among cancer survivors were observed in our result as well as in other studies [18, 22] . One more noticeable this was that gastric cancer survivors diagnosed  6 years smoked three times more, suggesting that efforts for long-term lifestyle modification is necessary for gastric cancer survivors. Despite these findings, there remain some limitations in this study. First, the HEXA data was collected from 38 health examination centers and included individuals over 40 years of age; thus, the individuals in the study might have different social, economic, and health status compared to general population, and our results may not represent whole gastric cancer survivors. Especially, it should be noted that the HEXA data includes individuals over 40 years of age. In addition, survival bias should be considered because only people who survived at the time of the study were included. The information about cancer stage and treatments were not included in this study questionnaire. Thus, the health behavior of cancer survivors in this regard could not be detected. This limitation was observed in several population-based studies on health behaviors in cancer survivors as well [15, 16, 35] . Thus, including the information in questionnaires used in population-based research would be necessary to understand health behaviors in cancer survivors better. Furthermore, as a nature of self-reported data, the range of smoking and alcohol consumption might have been underestimated; on the other hand, the range of physical activity might have been overestimated [16, 19] . Although we proposed several sociodemographic factors associated with health behaviors, temporal information and causality could not be addressed due to the cross-sectional approach of this study. To estimate the number of years since diagnosis, age at interview and age at diagnosis of gastric cancer were applied. Because we did not have information about the exact date of cancer diagnosis and interview, there could be some misclassification. Any of following diseases were classified as chronic disease: hypertension, diabetes, dyslipidemia, stroke, transient ischemic attacks, angina or myocardial infarction, colon polyp, fatty liver, chronic liver disease or liver cirrhosis, gallbladder stone or cholecystitis, thyroid disease, arthritis, and osteoporosis.
Notwithstanding these limitations, our study excluded the heterogeneity bias expected in including various cancer sites as previous studies in Korea [18, 19] ; rather, we focused on gastric cancer which is one of the most commonly prevalent cancers in Asian countries. Gastric cancer survivors who completed treatment and visited health examination centers may more readily return to normal life, and thus, may be primary targets for community-based management for gastric cancer survivors. To increase the comparability of health behaviors, survivors and controls were matched by sex, age, educational level, and income and stratified analysis by sex was performed as well.
To the best of our knowledge, this is the first study to investigate the health behaviors and associated sociodemographic factors in gastric cancer survivors who completed treatment and returned to normal life. Gastric cancer survivors, especially male survivors, presented better health behaviors regarding smoking and drinking compared with controls, but their physical activity level was not better, and the proportion of physical activity below the recommended level was more than 50%. These lifestyle factors are modifiable and improve the prognosis of cancer survivors. However, efforts to induce healthy behavior in gastric cancer survivors are often neglected during cancer treatment and rehabilitation. Several sociodemographic characteristics were associated with unhealthy behaviors among gastric cancer survivors. Identifying gastric cancer survivors vulnerable to unhealthy lifestyles would allow intervention programs to effectively target their limited resources. In addition, further studies are needed to explore why some gastric cancer survivors continue to engage in unhealthy behaviors.
Conflicts of Interest
Conflict of interest relevant to this article was not reported.
